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STORAGE MEDIUM AND TERMINAL

(67)  An audio data transmission method and device
for a wireless headphone, and a storage medium and a
terminal. Playback modes used by the wireless head-
phone comprise afirst playback mode and a second play-
back mode. The method comprises: determining, atleast
according to parameter information of audio data to be
played, whether the first playback mode currently used
by the wireless headphone satisfies a transmission band-
width required by said audio data; and when a determi-
nation result indicates that the first playback mode does
not satisfy the transmission bandwidth required by said
audio data, transmitting said audio data by means of a
connection channel corresponding to the second play-
back mode. According to the solution provided by the
present invention, different playback modes can be
switched according to the quality requirements of music
to be played, both tone quality and power consumption
are taken into account by combining the characteristics
of the different playback modes, and therefore, the im-
plementation of a wireless true high-definition lossless
headphone solution becomes possible.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Pat-
ent Application No. 201911184759.9, filed on November
27, 2019, and entitled "AUDIO DATA TRANSMISSION
METHOD AND APPARATUS FOR WIRELESS EAR-
PHONE, STORAGE MEDIUM AND TERMINAL", the en-
tire disclosure of which is incorporated herein by refer-
ence.

TECHNICAL FIELD

[0002] The present disclosure generally relates to
wireless earphone technology field, and more particular-
ly, to an audio data transmission method and apparatus
for a wireless earphone, a storage medium and a termi-
nal.

BACKGROUND

[0003] Existing solutions for wireless high-definition
earphones are generally implemented based on Blue-
tooth technology. However, the Bluetooth technology
cannot meet bandwidth requirements of high-definition
lossless music. Specifically, a transmission bandwidth
required for high-definition lossless music is generally as
high as Million bits per second (Mbps), while a wireless
transmission bandwidth of the Bluetooth technology is
limited and cannot transmit such high-definition lossless
music. Therefore, existing high-definition music transmit-
ted based on the Bluetooth technology still adopts lossy
compression, resulting in the existing wireless high-def-
inition earphones based on the Bluetooth technology only
supporting lossy high-definition music.

SUMMARY

[0004] Embodiments of the present disclosure provide
solutions for wireless true high-definition lossless ear-
phone, where both sound quality and power consumption
are considered.

[0005] In an embodiment of the present disclosure, an
audio data transmission method for a wireless earphone
is provided, wherein a play mode adopted by the wireless
earphone includes a first play mode and a second play
mode, and the method includes: determining whether the
first play mode currently adopted by the wireless ear-
phone satisfies a transmission bandwidth required by to-
be-played audio data at least based on parameter infor-
mation of the to-be-played audio data; and based on the
first play mode not satisfying the transmission bandwidth
required by the to-be-played audio data, transmitting the
to-be-played audio data through a connection channel
corresponding to the second play mode.

[0006] Optionally, said transmitting the to-be-played
audio data through a connection channel corresponding
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to the second play mode includes: determining a play
mode switching duration; transmitting pre-cached audio
data through a connection channel corresponding to the
first play mode, so that the wireless earphone performs
audio data precaching before switching, wherein a dura-
tion of the pre-cached audio data is determined based
on the play mode switching duration; and transmitting
the to-be-played audio data through the connection chan-
nel corresponding to the second play mode from a ter-
mination position of the pre-cached audio data.

[0007] Optionally, prior to transmitting the to-be-played
audio data through the connection channel correspond-
ing to the second play mode from a termination position
of the pre-cached audio data, said transmitting the to-be-
played audio data through the connection channel cor-
responding to the second play mode further includes:
during a period when the wireless earphone plays the
pre-cached audio data, establishing the connection
channel corresponding to the second play mode with the
wireless earphone; or during the period when the wire-
less earphone plays the pre-cached audio data, activat-
ing the connection channel corresponding to the second
play mode which has been established with the wireless
earphone in advance.

[0008] Optionally, based on the first play mode not sat-
isfying the transmission bandwidth required by the to-be-
played audio data, prior to transmitting the to-be-played
audio data through the connection channel correspond-
ing to the second play mode, the method further includes:
determining whether to switch the play mode at least
based on power consumption information of the wireless
earphone and/or preset switching delay tolerance,
wherein based on determining to switch the play mode,
the to-be-played audio data is transmitted through the
connection channel corresponding to the second play
mode.

[0009] Optionally, the second play mode is a Wi-Fiplay
mode, and the connection channel corresponding to the
Wi-Fiplay mode is a Wi-Fi connection channel, a process
for establishing the Wi-Fi connection channel includes:
sending Wi-Fi network configuration information, where-
in the Wi-Fi network configuration information instructs
the wireless earphone to establish the Wi-Fi connection
channel directly or indirectly with an audio data sender
which transmits the to-be-played audio data.

[0010] Optionally, the Wi-Fi network configuration in-
formation is sent through a connection channel corre-
sponding to the first play mode.

[0011] Optionally, the audio data sender includes a
server and a smart device, wherein the smart device is
configured to send the Wi-Fi network configuration infor-
mation.

[0012] Optionally, said transmitting the to-be-played
audio data through a connection channel corresponding
to the second play mode includes: sending play indication
information, wherein the play indication information indi-
cates the wireless earphone to acquire the to-be-played
audio data from the audio data sender through the Wi-Fi
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connection channel.

[0013] Optionally, the play indication information is
sent through the connection channel corresponding to
the first play mode or the connection channel correspond-
ing to the second play mode.

[0014] Optionally, the process for establishing the Wi-
Fi connection channel further includes: when a preset
connection channel switching condition is triggered, re-
ceiving connection channel switching request informa-
tion; determining a connection channel switching dura-
tion based on a number of Wi-Fi connection channels
supported by the wireless earphone simultaneously;
transmitting the pre-cached audio data through a current
Wi-Fi connection channel, so that the wireless earphone
performs audio data precaching before switching, where-
in a duration of the pre-cached audio data is determined
based on the connection channel switching duration;
sending updated Wi-Fi network configuration informa-
tion, where the updated Wi-Fi network configuration in-
formation instructs the wireless earphone to establish an
updated Wi-Fi connection channel directly or indirectly
with an updated audio data sender; and transmitting the
to-be-played audio data through the updated Wi-Fi con-
nection channel from a termination position of the pre-
cached audio data.

[0015] Optionally, before or while or after the updated
Wi-Fi connection channel is established, the process for
establishing the Wi-Fi connection channel further in-
cludes: releasing the current Wi-Fi connection channel.
[0016] Optionally, the process for establishing the Wi-
Fi connection channel further includes: based on play of
the pre-cached audio data being completed before the
updated Wi-Fi connection channelis established, playing
the to-be-played audio data through the connection chan-
nel corresponding to the first play mode from the termi-
nation position of the pre-cached audio data, until the
updated Wi-Fi connection channel is established.
[0017] Optionally, the preset connection channel
switching condition includes: Wi-Fi signal strength of a
terminal pointed by the current Wi-Fi connection channel
being lower than a preset threshold; receiving a connec-
tion channel switching instruction; or Wi-Fi signal
strength of a terminal pointed by the updated Wi-Fi con-
nection channel being higher than the preset threshold.
[0018] Optionally, the method further includes: send-
ing play control information through a connection channel
corresponding to the first play mode or the connection
channel corresponding to the second play mode, where
the play control information includes audio play param-
eters used to adjust the wireless earphone.

[0019] Optionally, the parameter information of the to-
be-played audio data is selected from a group consisting
of following items: a code rate of the to-be-played audio
data, a file format of the to-be-played audio data, and a
file size of the to-be-played audio data.

[0020] Optionally, the first play mode is a Bluetooth
play mode, and the second play mode is a Wi-Fi play
mode; or the first play mode is a Wi-Fi play mode, and
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the second play mode is a Bluetooth play mode.

[0021] Optionally, the connection channel correspond-
ing to the Bluetooth play mode is a Bluetooth connection
channel, and the connection channel corresponding to
the Wi-Fi play mode is a Wi-Fi connection channel.
[0022] Inan embodiment of the present disclosure, an
audio data transmission apparatus for a wireless ear-
phone is provided, wherein a play mode adopted by the
wireless earphone includes a first play mode and a sec-
ond play mode, and the apparatus includes: a determin-
ing circuitry configured to determine whether the first play
mode currently adopted by the wireless earphone satis-
fies a transmission bandwidth required by to-be-played
audio data at least based on parameter information of
the to-be-played audio data; and a switching circuitry
configured to: based on the first play mode not satisfying
the transmission bandwidth required by the to-be-played
audio data, transmit the to-be-played audio data through
a connection channel corresponding to the second play
mode.

[0023] In an embodiment of the present disclosure, a
storage medium having computer instructions stored
therein is provided, wherein when the computer instruc-
tions are executed, the above method is performed.
[0024] In an embodiment of the present disclosure, a
terminal including a memory and a processor is provided,
wherein the memory has computer instructions stored
therein, and when the processor executes the computer
instructions, the above method is performed.

[0025] Embodiments of the present disclosure may
provide following advantages.

[0026] In embodiments of the present disclosure, an
audio data transmission method for a wireless earphone
is provided, wherein a play mode adopted by the wireless
earphone includes a first play mode and a second play
mode, and the method includes: determining whether the
first play mode currently adopted by the wireless ear-
phone satisfies a transmission bandwidth required by to-
be-played audio data at least based on parameter infor-
mation of the to-be-played audio data; and based on the
first play mode not satisfying the transmission bandwidth
required by the to-be-played audio data, transmitting the
to-be-played audio data through a connection channel
corresponding to the second play mode.

[0027] Compared with the existing wireless earphone
solutions based on Bluetooth technology or single Wi-Fi
technology, solutions in the embodiments of the present
disclosure enable to switch between different play modes
based on quality requirements of to-be-played music,
and make it possible to realize a wireless true high-def-
inition lossless earphone by taking into account sound
quality and power consumption in combination with char-
acteristics of different play modes. Specifically, the play
mode is dynamically switched based on transmission
bandwidth requirements of to-be-played audio data, so
that music with higher sound quality requirements can
be transmitted to the wireless earphone without loss,
while music with lower sound quality requirements can
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be transmitted to the wireless earphone in a form of lossy
compression to reduce power consumption of the wire-
less earphone and the audio data sender, which provides
a wireless earphone solution taking into account both the
sound quality and the power consumption.

[0028] Further, the second play mode is a Wi-Fi play
mode, and the connection channel corresponding to the
Wi-Fi play mode is a Wi-Ficonnection channel, a process
for establishing the Wi-Fi connection channel includes:
sending Wi-Fi network configuration information, where-
in the Wi-Fi network configuration information instructs
the wireless earphone to establish the Wi-Fi connection
channel directly or indirectly with an audio data sender
which transmits the to-be-played audio data. Further, the
audio data sender includes a server and a smart device,
wherein the smart device is configured to send the Wi-
Fi network configuration information. Therefore, when
the Wi-Ficonnection channelis used for audio data trans-
mission, two working modes including an indoor working
mode and an outdoor working mode are provided for dif-
ferent terminals pointed by the Wi-Fi connection channel.
The indoor working mode may greatly reduce power con-
sumption requirements of smart devices.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]

FIG. 1 is a flow chart of an audio data transmission
method for a wireless earphone according to an em-
bodiment;

FIG. 2 is a flow chart of S102 in FIG. 1 according to
an embodiment;

FIG. 3is a schematic diagram of signaling interaction
for establishing a Wi-Fi connection channel in an in-
door working mode according to an embodiment;

FIG. 4 is a schematic diagram of signaling interaction
for establishing a Wi-Fi connection channel in an out-
door working mode according to an embodiment;

FIG. 5is a schematic diagram of signaling interaction
for establishing a Wi-Fi connection channel in an out-
door working mode according to an embodiment;

FIG. 6is a schematic diagram of signaling interaction
for a Wi-Fi connection channel switching procedure
from an indoor working mode to an outdoor working
mode according to an embodiment;

FIG. 7 is a schematic diagram of signaling interaction
for a Wi-Fi connection channel switching procedure
from an indoor working mode to an outdoor working
mode according to an embodiment;

FIG. 8is a schematic diagram of signaling interaction
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for a Wi-Fi connection channel switching procedure
from an outdoor working mode to an indoor working
mode according to an embodiment;

FIG.9is a schematic diagram of signaling interaction
for a Wi-Fi connection channel switching procedure
from an outdoor working mode to an indoor working
mode according to an embodiment; and

FIG. 10is a structural diagram of an audio data trans-
mission apparatus for a wireless earphone accord-
ing to an embodiment.

DETAILED DESCRIPTION

[0030] As described in the background, the existing
wireless high-definition earphones based on the Blue-
tooth technology only support lossy high-definition mu-
sic. Besides, although wireless earphones based on sin-
gle Wi-Fi technology can support a large transmission
bandwidth, power consumption is not well controlled, and
a standby time of the wireless earphones is too short.
[0031] Embodiments of the present disclosure provide
an audio data transmission method for a wireless ear-
phone is provided, wherein a play mode adopted by the
wireless earphone includes a first play mode and a sec-
ond play mode, and the method includes: determining
whether the first play mode currently adopted by the wire-
less earphone satisfies a transmission bandwidth re-
quired by to-be-played audio data at least based on pa-
rameter information of the to-be-played audio data; and
based on the first play mode not satisfying the transmis-
sion bandwidth required by the to-be-played audio data,
transmitting the to-be-played audio data through a con-
nection channel corresponding to the second play mode.
[0032] Solutionsinthe embodiments ofthe presentdis-
closure enable to switch between different play modes
based on quality requirements of to-be-played music,
and make it possible to realize a wireless true high-def-
inition lossless earphone by taking into account sound
quality and power consumption in combination with char-
acteristics of different play modes. Specifically, the play
mode is dynamically switched based on transmission
bandwidth requirements of to-be-played audio data, so
that music with higher sound quality requirements can
be transmitted to the wireless earphone without loss,
while music with lower sound quality requirements can
be transmitted to the wireless earphone in a form of lossy
compression to reduce power consumption of the wire-
less earphone and the audio data sender, which provides
awireless earphone solution taking into account both the
sound quality and the power consumption.

[0033] In order to clarify the objects, characteristics
and advantages of the disclosure, embodiments of
present disclosure will be described in detail in conjunc-
tion with accompanying drawings.

[0034] FIG. 1is aflow chart of an audio data transmis-
sion method for a wireless earphone according to an em-
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bodiment.

[0035] Technical solutions of the present disclosure
are applicable to a smart device, such as a cellphone or
a PAD. The smart device has at least one wireless com-
munication function selecting from Wi-Fi function and
Bluetooth function.

[0036] In some embodiments, the play mode adopted
by the wireless earphone includes a first play mode and
a second play mode. The first play mode may be one of
a Bluetooth play mode and a Wi-Fi play mode, and the
second play mode may be the other of the Bluetooth play
mode and the Wi-Fi play mode.

[0037] More specifically, a connection channel corre-
sponding to the Bluetooth play mode is a Bluetooth con-
nection channel (also called a Bluetooth link), and a con-
nection channel corresponding to the Wi-Fi play mode is
a Wi-Fi connection channel (also called a Wi-Fi link).
[0038] Referring to FIG. 1, the method as shown in
FIG. 1 includes S101 and S102.

[0039] In S101, the smart device determines whether
the first play mode currently adopted by the wireless ear-
phone satisfies a transmission bandwidth required by to-
be-played audio data at least based on parameter infor-
mation of the to-be-played audio data.

[0040] Based on a negative determination result of
S101, i.e., the first play mode not satisfying the transmis-
sion bandwidth required by the to-be-played audio data,
the method further includes S102. In S102, the smart
device transmits the to-be-played audio data through a
connection channel corresponding to the second play
mode.

[0041] Based on a positive determination result of
S101, i.e., the first play mode satisfying the transmission
bandwidth required by the to-be-played audio data, the
smart device may transmit the to-be-played audio data
through a connection channel corresponding to the first
play mode.

[0042] In some embodiments, the parameter informa-
tion of the to-be-played audio data is selected from a
group consisting of following items: a code rate of the to-
be-played audio data, a file format of the to-be-played
audio data, and a file size of the to-be-played audio data.
[0043] For example, if the wireless earphone is cur-
rently playing music in the Bluetooth play mode, the bit
rate of the to-be-played audio data is relatively low, and
a transmission bandwidth of the Bluetooth connection
channel satisfies bandwidth requirements of the to-be-
played audio data, it is determined that the determination
result of S101 is positive.

[0044] On the contrary, if the wireless earphone is cur-
rently playing music in the Bluetooth play mode, the bit
rate of the to-be-played audio data is relatively high, and
the transmission bandwidth of the Bluetooth connection
channel does not satisfy the bandwidth requirements of
the to-be-played audio data, it is determined that the de-
termination result of S101 is negative.

[0045] For another example, if the wireless earphone
is currently playing music in the Wi-Fi play mode, the bit
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rate of the to-be-played audio data is relatively high, and
the transmission bandwidth of the Wi-Fi connection chan-
nel satisfies the bandwidth requirements of the to-be-
played audio data, itis determined that the determination
result of S101 is positive.

[0046] On the contrary, if the wireless earphone is cur-
rently playing music in the Wi-Fi play mode, and the bit
rate of the to-be-played audio data is relatively low, it can
be considered that the transmission bandwidth of the Wi-
Fi connection channel does not satisfy the bandwidth re-
quirements of the to-be-played audio data, and thus the
determination result of S101 is negative. In this case, by
actively switching to the Bluetooth play mode, power con-
sumption of the wireless earphone may be effectively
reduced, which is beneficial to prolong a standby time of
the wireless earphone.

[0047] Further, both a file format and a file size of the
to-be-played audio data can be used to assist in deter-
mining the transmission bandwidth requirements of the
to-be-played audio data.

[0048] Insome embodiments, based on a negative de-
termination result of S101, prior to S102, the method fur-
ther includes: determining whether to switch the play
mode at least based on power consumption information
of the wireless earphone and/or preset switching delay
tolerance. Based on determining to switch the play mode,
S102 is performed. In this manner, when the currently
used first play mode cannot meet the sound quality re-
quirements of the to-be-played music, it does not blindly
switch to the second play mode, but performs the switch-
ing based on an actual situation of the wireless earphone
and user requirements, so as to better take into account
both the sound quality and the power consumption.
[0049] For example, if the wireless earphone is cur-
rently playing music in the Bluetooth play mode, and the
bit rate of the to-be-played audio data is relatively high,
itis determined whether remaining power of the wireless
earphone is sufficient further based on power consump-
tion information of the wireless earphone. If the remaining
power of the wireless earphone is low, the play mode is
not switched. Alternatively, if the remaining power of the
wireless earphone is relatively low, it is determined
whether to switch the play mode based on user config-
uration.

[0050] For another example, if the wireless earphone
is currently playing music in the Bluetooth play mode,
and the bitrate of the to-be-played audio data is relatively
high, the play mode switching duration is further com-
pared with the preset switching delay tolerance. If the
play mode switching duration is shorter than the preset
switching delay tolerance, S102 is performed.

[0051] For another example, the wireless earphone is
currently playing music in the Bluetooth play mode, but
the bit rate of the to-be-played audio data is relatively
high. If the remaining power of the wireless earphone is
sufficient, and the play mode switching durationis shorter
than the preset switching delay tolerance, S102 is per-
formed.



9 EP 4 068 640 A1 10

[0052] Insome embodiments, the preset switching du-
ration tolerance may be an empirical value, or may be
presetby a user. The preset switching duration tolerance
may be used to represent a user’s tolerance for music
switching delay.

[0053] In some embodiments, besides the power con-
sumption information of the wireless earphone and the
preset switching delay tolerance, it is also possible to
determine whether to switch the play mode based on the
user’s preference. For example, if the user is currently
listening to music outdoors and does not care about
sound quality, the play mode of the wireless earphone
can be kept in the Bluetooth play mode as much as pos-
sible. For another example, if the user is listening to high-
quality music at home, and a bit rate of the to-be-played
audio data is relatively high, the play mode of the wireless
earphone can be kept in the Wi-Fi play mode as much
as possible.

[0054] In some embodiments, even if the determina-
tion result of S101 is positive, when the power consump-
tion information of the wireless earphone indicates that
the wireless earphone is not suitable for the current first
play mode, S102 may be performed as well.

[0055] For example, although the wireless earphone
is currently adopting the Wi-Fi play mode to play music,
and the bit rate of the to-be-played audio data is relatively
high, theoretically, the Wi-Fi play mode should still be
used to play the to-be-played audio data in this case.
audio data. However, if the power consumption informa-
tion of the wireless earphone indicates that remaining
power of the wireless earphone is relatively low, to pro-
long a standby time, it is possible to actively switch to the
Bluetooth play mode to play the to-be-played audio data.
[0056] Referring to FIG. 2, S102 may include S1021,
S1022 and S1023.

[0057] In S1021, the smart device determines a play
mode switching duration.

[0058] In S1022, the smart device transmits pre-
cached audio data through a connection channel corre-
sponding to the first play mode, so that the wireless ear-
phone performs audio data precaching before switching,
wherein a duration of the pre-cached audio data is de-
termined based on the play mode switching duration.
[0059] In S1023, the smart device transmits the to-be-
played audio data through the connection channel cor-
responding to the second play mode from a termination
position of the pre-cached audio data.

[0060] As switching between different play modes may
cause delay, the pre-caching way provided in the em-
bodiments may ensure that the play of audio data is not
interrupted during the switching, thereby optimizing user
experience.

[0061] Specifically, the play mode switching duration
may be comprehensively determined based on factors
such as signal quality of the connection channel corre-
sponding to the second play mode, or data processing
capability of the smart device and the wireless earphone.
[0062] Further, aduration of the pre-cached audio data
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is atleast not less than the play mode switching duration.
[0063] In some embodiments, the pre-cached audio
data may belong to a portion of the to-be-played audio
data. For example, the switching of the play mode may
be triggered during play of a song.

[0064] Alternatively, the pre-cached audio data may
belong to audio data currently being played by the wire-
less earphone in the first play mode. For example, the
wireless earphone is currently playing a song using the
Bluetooth play mode, and switches to the Wi-Fi play
mode when playing a next song. In this case, to minimize
a switching time between the two songs, S1021 to S1023
may be performed during the play of the previous song
to cache atleast aportion of the audio data of the previous
song. Therefore, when the previous song is played, the
Bluetooth connection channel may be disconnected, and
the Wi-Fi connection channel may be established to pre-
pare for playing the next song. During this period, as au-
diodata of the previous song is pre-cached to the wireless
earphone locally, play interruption may not occur.
[0065] In some embodiments, the pre-cached audio
data may be stored in a local cache of the wireless ear-
phone.

[0066] In some embodiments, between S1022 and
S$1023, the method may further include: during a period
when the wireless earphone plays the pre-cached audio
data, establishing the connection channel corresponding
to the second play mode with the wireless earphone.
Therefore, a new connection channel can be established
without interrupting play of music.

[0067] Alternatively, between S1022 and S1023, the
method may further include: during the period when the
wireless earphone plays the pre-cached audio data, ac-
tivating the connection channel corresponding to the sec-
ond play mode which has been established with the wire-
less earphone in advance. Therefore, based on a new
connection channel having been established in advance,
the connection channel can be directly activated, so as
to further shorten the play mode switching duration.
[0068] Further, before being activated, the connection
channel corresponding to the second play mode may be
in an ultra-low power consumption mode.

[0069] In an application scenario, switching from the
Wi-Fi play mode to the Bluetooth play mode may include
following steps.

a. The wireless earphone is currently in the Wi-Fi
play mode.

b. The smart device detects a bit rate of to-be-played
music, and determines that it needs to switch to the
Bluetooth play mode based on power consumption
information of the wireless earphone and/or the pre-
set switching delay tolerance.

c. Music pre-caching before switching is performed
through the Wi-Fi connection channel.
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d. A Bluetooth connection channel is established.

e. The smart device continues to transmit music data
to the wireless earphone through the Bluetooth con-
nection channel from a previous cache.

f. The Wi-Fi connection channel enters the ultra-low
power consumption mode.

[0070] Alternatively, based on the Bluetooth connec-
tion channel having been established in advance, the
step d may be omitted.

[0071] In an application scenario, switching from the
Bluetooth play mode to the Wi-Fi play mode may include
following steps.

a. The wireless earphone is currently in the Bluetooth
play mode.

b. The smart device detects a bit rate of to-be-played
music, and determines that it needs to switch to the
Wi-Fi play mode based on power consumption infor-
mation of the wireless earphone and/or the preset
switching delay tolerance.

c. Music pre-caching before switching is performed
through the Bluetooth connection channel, where a
code rate of the cached audio data is adapted ac-
cordingly according to a transmission bandwidth of
the Bluetooth connection channel.

d. The Wi-Fi connection channel exits the ultra-low
power consumption mode.

e. The to-be-played audio data continues to be trans-
mitted to the wireless earphone through the Wi-Fi
connection channel from a previous cache, where a
bit rate of the to-be-played audio data returns to an
original value in this case.

f. The Bluetooth connection channel is disconnected
according to some configuration parameters.

[0072] From above, solutions in the embodiments of
the present disclosure enable to switch between different
play modes based on quality requirements of to-be-
played music, and make it possible to realize a wireless
true high-definition lossless earphone by taking into ac-
count sound quality and power consumption in combina-
tion with characteristics of different play modes. Specif-
ically, the play mode is dynamically switched based on
transmission bandwidth requirements of to-be-played
audio data, so that music with higher sound quality re-
quirements can be transmitted to the wireless earphone
without loss, while music with lower sound quality re-
quirements can be transmitted to the wireless earphone
in aform of lossy compression to reduce power consump-
tion of the wireless earphone and the audio data sender,
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which provides a wireless earphone solution taking into
account both the sound quality and the power consump-
tion.

[0073] Further, when the to-be-played audio data has
high requirements on transmission bandwidth, the Wi-Fi
transmission mode may be used for transmission, so that
the music transmitted to the wireless earphone is not
compressed, thereby realizing true high-definition loss-
less music transmission. When the to-be-played audio
data has a low requirement on transmission bandwidth,
the Bluetooth transmission mode may be used for trans-
mission, so as to reduce power consumption of the wire-
less earphone and the smart device.

[0074] Further, when the Wi-Fi connection channel is
used for audio data transmission, two working modes
including an indoor working mode and an outdoor work-
ing mode are provided for different terminals pointed by
the Wi-Fi connection channel. The indoor working mode
may greatly reduce power consumption requirements of
smart devices.

[0075] Further, the terminal pointed by the Wi-Fi con-
nection channel may be connected to the audio data
sender which transmits the to-be-played audio data. The
terminal pointed by the Wi-Fi connection channel may
be the audio data sender, or a Wi-Fi communication mod-
ule used for forwarding data between the audio data
sender and the wireless earphone.

[0076] In some embodiments, the audio data sender
includes a server and a smart device. Further, the Wi-Fi
communication module may be a wireless router (also
called a Wi-Fi router) or a smart device. In the embodi-
ment, a working mode in a case that the terminal pointed
by the Wi-Fi connection channel is the wireless router is
denoted as the indoor working mode, and a working
mode in a case that the terminal pointed by the Wi-Fi
connection channel is a smart device is denoted as the
outdoor working mode.

[0077] Specifically, in the indoor working mode, the
wireless earphone may establish a Wi-Fi connection
channel with a Wi-Firouter (also called a wireless router),
and the Wi-Fi router communicates with the server in a
wired or wireless manner. The to-be-played audio data
is sent by the server to the Wi-Fi router and transmitted
to the wireless earphone through the Wi-Fi connection
channel. In this case, the wireless earphone indirectly
establishes a Wi-Fi connection channel with the server
through the Wi-Fi router. Alternatively, when the server
is integrated with a Wi-Fi communication module, the
wireless earphone may directly establish a Wi-Fi connec-
tion channel with the server.

[0078] In the outdoor working mode, the wireless ear-
phone may establish a Wi-Fi connection channel with the
smart device, and the to-be-played audio data is trans-
mitted from the smart device to the wireless earphone.
Specifically, the to-be-played audio data may be directly
stored in the smart device locally. In this case, the wire-
less earphone directly establishes a Wi-Fi connection
channel with the smart device, and acquires the to-be-
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played audio data from the smart device. Alternatively,
the to-be-played audio data may be acquired from the
server by the smart device through a mobile network in
real time. In this case, the wireless earphone indirectly
establishes a Wi-Fi connection channel with the server
through the smart device, and acquires the to-be-played
audio data from the server.

[0079] In some embodiments, the server may be a
cloud server, or may be a local server set in a user's
home, office or other places.

[0080] Referring to FIG. 3, in an application scenario,
FIG. 3 is a schematic diagram of signaling interaction for
establishing a Wi-Fi connection channel in an indoor
working mode according to an embodiment. A process
for establishing the Wi-Fi connection channel and trans-
mitting the to-be-played audio data in the indoor working
mode may include following steps.

a. A smart device 32 performs s1 to establish a Blue-
tooth connection channel with a wireless earphone
31.

b. The smart device 32 performs s2 to send Wi-Fi
network configuration information which can be used
to instruct the wireless earphone 31 to indirectly es-
tablish the Wi-Fi connection channel with an audio
data transmitter (the server (not shown) in this sce-
nario).

c. The wireless earphone 31 performs s3 to establish
a Wi-Fi connection channel with the wireless router
33.

d. Inresponse to the Wi-Fi connection channel being
established, an application on the wireless earphone
31 and the server (not shown) realize data commu-
nication.

e. A user selects high-definition lossless to-be-
played music through an application on the smart
device 32, and the smart device 32 performs s4 to
send play indication information which indicate the
wireless earphone 31 to acquire the to-be-played au-
dio data from the audio data sender (such as the
server) through the Wi-Fi connection channel and
the wireless router 33.

f. In response to receiving the play indication infor-
mation, the application on the wireless earphone 31
may perform s5 to acquire the user-selected to-be-
played audio data from the server through the Wi-Fi
connection channel and the wireless router 33.

[0081] In s2, the Wi-Fi network configuration informa-
tion may be sent through the Bluetooth connection chan-
nel. Specifically, the Wi-Fi network configuration infor-
mation may include a Service Set Identifier (SSID), a
Basic Service Set Identifier (BSSID), a Media Access
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Control (MAC) address, a key and other information of
the wireless router 33 that needs to be connected.
[0082] Ins3, the wireless earphone 31 may be provid-
ed with a Wi-Fi connection module for establishing a Wi-
Fi connection channel with the wireless router 33.
[0083] In s4, the play indication information may be
sent through the Bluetooth connection channel estab-
lished in s1.

[0084] Alternatively, the smart device 32 may send the
play indication information to the server, and the server
may send the play indication information to the wireless
earphone 31 through the Wi-Fi connection channel es-
tablished in s4. In this case, the play indication informa-
tion may include an ID of the wireless earphone 31, a
login account of the application on the smart device 32,
or any other identity information that can uniquely identify
the wireless earphone 31.

[0085] Alternatively, s1 may be initiated by the wireless
earphone 31.
[0086] Alternatively, the wireless earphone 31 may

open a Soft Access Point (SoftAP), and the smart device
32 is connected to the SoftAP to send the Wi-Fi network
configuration information.

[0087] Alternatively, the Wi-Fi network configuration
information may be sent through a Neighborhood Area
Network (NAN) or broadcast encrypted information.
[0088] Alternatively, when the wireless earphone 31
has stored Wi-Fi network configuration information such
as connection information of the wireless router 33, s2
may be omitted, and the wireless earphone 31 may ac-
tively perform s3.

[0089] Alternatively, during a process of playing the to-
be-played audio data by the wireless earphone 31 in the
Wi-Fi play mode, the smart device 32 may perform s6 to
send play control information to the wireless earphone
31 through the Bluetooth connection channel. The play
control information includes audio play parameters used
to adjust the wireless earphone 31.

[0090] Specifically, the audio play parameters may in-
clude increasing a volume, decreasing a volume, playing
a previous song, and playing a next song.

[0091] Alternatively, the smart device 32 may send the
play control information to the server, and the server may
send the play control information to the wireless ear-
phone 31 through the wireless router 33 and the Wi-Fi
connection channel. In this case, the play control infor-
mation may further include the ID of the wireless ear-
phone 31, the login account of the application on the
smart device 32, and other identity information that can
uniquely identify the wireless earphone 31.

[0092] In an application scenario, based on whether
the to-be-played audio data is stored on the smart device
locally, the outdoor working mode is further classified into
two cases.

[0093] In some embodiments, when the music locally
stored on the smart device needs to be played, the ap-
plication on the smart device directly sending high-defi-
nition lossless music data to the application on the wire-
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less earphone.

[0094] Referring to FIG. 4, a process for establishing
the Wi-Fi connection channel and transmitting the to-be-
played audio data in the outdoor working mode may in-
clude following steps.

a. A smart device 42 performs s1 to establish a Blue-
tooth connection channel with a wireless earphone
41.

b. The smart device 42 performs s2 to send Wi-Fi
network configuration information which can be used
to instruct the wireless earphone 41 to indirectly es-
tablish the Wi-Fi connection channel with an audio
data transmitter (the smart device 42 in this scenar-
io).

c. The wireless earphone 41 performs s3 to establish
a Wi-Fi connection channel with the smart device
42, where an application on the smart device 42 es-
tablishes a connection with an application on the
wireless earphone 41.

d. A user selects high-definition lossless to-be-
played music through the application on the smart
device 42, and the smart device 42 performs s4 to
send the user-selected to-be-played audio data to
the wireless earphone 41 through the Wi-Fi connec-
tion channel, so that the application on the wireless
earphone 41 plays the user-selected to-be-played
audio data.

[0095] In s2, the Wi-Fi network configuration informa-
tion may be sent through the Bluetooth connection chan-
nel.

[0096] In s3, the wireless earphone 31 may be provid-
ed with a Wi-Fi connection module for establishing a Wi-
Fi connection channel with the smart device 42.

[0097] Alternatively, s1 may be initiated by the wireless
earphone 41.

[0098] Alternatively, during a process of playing the to-
be-played audio data by the wireless earphone 41 in the
Wi-Fi play mode, the smart device 42 may perform s5 to
send play control information to the wireless earphone
41 through the Bluetooth connection channel or the Wi-
Fi connection channel. The play control information in-
cludes audio play parameters used to adjust the wireless
earphone 41.

[0099] Insomeembodiments, when music on the serv-
er needs to be played, the application on the wireless
earphone establishes a connection with the server using
a mobile network of the smart device, and acquires high-
definition lossless music data for play.

[0100] Referring to FIG. 5, a process for establishing
the Wi-Fi connection channel and transmitting the to-be-
played audio data in the outdoor working mode may in-
clude following steps.
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a. A smart device 52 performs s1 to establish a Blue-
tooth connection channel with a wireless earphone
51.

b. The smart device 52 performs s2 to send Wi-Fi
network configuration information which can be used
to instruct the wireless earphone 51 to establish the
Wi-Fi connection channel with the smart device 52.

c. The wireless earphone 51 performs s3 to establish
a Wi-Fi connection channel with the smart device
52, where an application on the smart device 52 es-
tablishes a connection with an application on the
wireless earphone 51, and the application on the
wireless earphone 51 establishes a connection with
a server 53 using a mobile network of the smart de-
vice 52.

d. A user selects high-definition lossless to-be-
played music through the application on the smart
device 52, and the smart device 52 performs s4 to
send play indication information which indicates the
wireless earphone 51 to acquire the to-be-played au-
dio data from the server 53 through the Wi-Fi con-
nection channel and the smart device 52.

[0101] In s2, the Wi-Fi network configuration informa-
tion may be sent through the Bluetooth connection chan-
nel.

[0102] Ins3, the wireless earphone 51 may be provid-
ed with a Wi-Fi connection module for establishing a Wi-
Fi connection channel with the smart device 52.

[0103] In s4, in response to receiving the play indica-
tion information, the wireless earphone 51 may send play
request information to the smart device 52 through the
Wi-Fi connection channel, for requesting to acquire the
to-be-played audio data. Inresponse toreceiving the play
requestinformation, the smart device 52 may acquire the
to-be-played audio data from the server 53 through the
mobile network, and transmit the acquired to-be-played
audio data to the wireless earphone 51 through the Wi-
Fi connection channel.

[0104] Alternatively, s1 may be initiated by the wireless
earphone 51.

[0105] Alternatively, in s4, the play indication informa-
tion sent by the smart device 52 may include the to-be-
played audio data acquired from the server 53 to save
signaling overhead.

[0106] Alternatively, during a process of playing the to-
be-played audio data by the wireless earphone 51 in the
Wi-Fi play mode, the smart device 52 may perform s5 to
send play control information to the wireless earphone
51 through the Bluetooth connection channel or the Wi-
Fi connection channel. The play control information in-
cludes audio play parameters used to adjust the wireless
earphone 51.

[0107] In an application scenario, with a change of a
user’s position and/or a change of Wi-Fi signal strength
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of the audio data sender, the indoor working mode and
the outdoor working mode may be switched from each
other.

[0108] For example, when a preset connection chan-
nel switching condition is triggered, it may be determined
that switching between the two working modes is re-
quired.

[0109] In some embodiments, the preset connection
channel switching condition includes: Wi-Fi signal
strength of a terminal pointed by the current Wi-Fi con-
nection channel being lower than a preset threshold; re-
ceiving a connection channel switching instruction; Wi-
Fi signal strength of a terminal pointed by the updated
Wi-Fi connection channel being higher than Wi-Fi signal
strength of a terminal pointed by a current Wi-Fi connec-
tion channel; or Wi-Fi signal strength of the terminal point-
ed by the updated Wi-Fi connection channel being higher
than the preset threshold.

[0110] In a scenario of switching from the indoor work-
ing mode to the outdoor working mode, the terminal point-
ed by the current Wi-Fi connection channel may be a
wireless router. In a scenario of switching from the out-
door working mode to the indoor working mode, the ter-
minal pointed by the updated Wi-Fi connection channel
may be a wireless router.

[0111] For example, in the indoor working mode, the
wireless earphone and/or the smart device may regularly
monitor Wi-Fi signal strength of the wireless router. When
the Wi-Fi signal strength is lower than a preset threshold,
or when the current Wi-Fi connection channel is discon-
nected, or when the user sends a connection channel
switching instruction through the smart device to actively
initiate switching, it is determined that the indoor working
mode needs to be switched to the outdoor working mode.
[0112] For another example, in the outdoor working
mode, the wireless earphone and/or the smart device
may regularly monitor whether there is a suitable wireless
router in a surrounding area for connection. If there is a
wireless router with a Wi-Fi signal strength higher than
the preset threshold in the surrounding area, or, the user
sends a connection channel switching instruction
through the smart device to actively initiate switching, it
is necessary to switch from the outdoor working mode to
the indoor working mode.

[0113] For another example, in the indoor working
mode, the wireless earphone and/or the smart device
may also regularly monitor whether there is a more suit-
able wireless router in the surrounding area. If there is a
wireless router with a Wi-Fi signal strength higher than
that of the current wireless router, or, the user sends a
connection channel switching instruction through the
smart device to actively initiate switching, it is determined
that the Wi-Fi connection channel needs to be reestab-
lished.

[0114] In some embodiments, the preset threshold
may be determined based on characteristic parameters
of the to-be-played audio data.

[0115] Specifically, the Wi-Fi signal strengthis relevant
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with a Modulation and Coding Scheme (MCS) that the
Wi-Fi connection channel can maintain, and the MCS
directly affects an actual rate of data transmission. At the
same time, considering a noise level of an air channel
and power consumption (e.g., in a period, transmission
with high MCS consumes less power than transmission
with low MCS as a transmission time is shortened).
Therefore, for the bit rate of the to-be-played audio data,
a corresponding switching threshold (i.e., the preset
threshold) may be determined.

[0116] For example, assuming that the bit rate of the
to-be-played audio data is 5Mbps, a theoretical rate of
MCS may need to be higher than 20Mbps, and accord-
ingly there may be a corresponding minimum Wi-Fi signal
strength which is the preset threshold.

[0117] In other words, the higher the bit rate of the to-
be-played audio data, the higher the required MCS, and
the higher the corresponding minimum Wi-Fi signal
strength.

[0118] Inanembodiment, referringto FIG. 6, for a wire-
less earphone 61 supporting multiple Wi-Fi connection
channels, a process of switching from the indoor working
mode to the outdoor working mode may include following
steps.

a. Based on any one of the above-mentioned preset
connection channel switching conditions being trig-
gered, the wireless earphone 61 may perform s1 to
send connection channel switching request informa-
tion.

b. In response to receiving the connection channel
switching request information, the smart device 62
may perform s2 to initiate the switching of the Wi-Fi
connection channel, and instruct the wireless ear-
phone 61 to perform music precaching before
switching based on configuration.

c. The smart device 62 performs s3 to send updated
Wi-Fi network configuration information which can
be used to instruct the wireless earphone 61 to es-
tablish an updated Wi-Fi connection channel directly
with the updated audio data sender (the smartdevice
62 in this scenario). In response to receiving the up-
dated Wi-Fi configuration information, the wireless
earphone 61 establishes the updated Wi-Fi connec-
tion channel with the smart device 62.

d. Inresponse to the updated Wi-Ficonnection chan-
nel having been established, the wireless earphone
61 may perform s4 to stop acquiring the to-be-played
audio data from the wireless router 63.

[0119] In a case of a first outdoor working mode as
shown in FIG. 4, in response to the updated Wi-Fi con-
nection channel having been established, the application
on the wireless earphone 61 establishes a connection
with the application on the smart device 62 to notify it of
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the precaching of the audio data, and the smart device
62 performs s5 to transmit the to-be-played audio data
through the updated Wi-Fi connection channel from a
termination position of the pre-cached audio data.
[0120] In a case of a second outdoor working mode as
shown in FIG. 5, in response to the updated Wi-Fi con-
nection channel having been established, the application
on the wireless earphone 61 establishes a connection
with the application on the smart device 62, and estab-
lishes a connection with the server using a mobile net-
work on the smart device 62. The application on the wire-
less earphone 61 performs s5’ to notify the application
on the smart device 62 of the precaching of the audio
data, and continues to acquire the to-be-played audio
data from the server using the mobile network on the
smart device 62 from the termination position of the pre-
cached audio data. A difference from before switching
lies in that the to-be-played audio data is transmitted
through the updated Wi-Fi connection channel (i.e., the
newly established Wi-Fi connection channel between the
smart device 62 and the wireless earphone 61).

e. The wireless earphone 61 may perform s6 to dis-
connect (also called releasing) the Wi-Fi connection
channel with the wireless router 63.

f. The wireless earphone 61 may perform s7 to send
switching completion information to the smart device
62.

[0121] Ins1,the connection channel switching request
information may be sent through the current Wi-Fi con-
nection channel, i.e., the Wi-Fi connection channel be-
tween the wireless earphone 61 and the server, and for-
warded by the server to the smart device 62.

[0122] Alternatively, the connection channel switching
requestinformation may be sentthrough a Bluetooth con-
nection channel between the wireless earphone 61 and
the smart device 62.

[0123] In s2, the music pre-switching before switching
may include: determining a connection channel switching
duration based on a number of Wi-Fi connection chan-
nels supported by the wireless earphone 61 simultane-
ously; transmitting the pre-cached audio data using the
current Wi-Fi connection channel (in this scenario, the
Wi-Fi connection channel between the wireless ear-
phone 61 and the wireless router 63), so that the wireless
earphone 61 performs audio data precaching before
switching, wherein a duration of the pre-cached audio
data may be determined based on the connection chan-
nel switching duration.

[0124] For example, for a wireless earphone 61 that
supports multiple Wi-Fi connection channels, as the cur-
rent Wi-Fi connection channel can be disconnected after
the updated Wi-Fi connection channel is established, the
connection channel switching time is relatively short. Ac-
cordingly, the duration of the pre-cached audio data may
also be relatively short.
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[0125] Foranotherexample, for the wireless earphone
61 that supports merely one Wi-Fi connection channel
simultaneously, as it is necessary to establish the updat-
ed Wi-Fi connection channel after disconnecting the cur-
rent Wi-Fi connection channel, the connection channel
switching time is relatively long. Accordingly, the duration
of the pre-cached audio data may be appropriately ex-
tended.

[0126] Following s4, the wireless earphone 61 may
play the pre-cached audio data before acquiring the to-
be-played audio data from the updated Wi-Fi connection
channel.

[0127] Alternatively, when the preset connection chan-
nel switching condition triggered is receiving a connec-
tion channel switching instruction, s1 may be omitted,
and the smart device 62 may actively perform s2.
[0128] Inanembodiment, referringto FIG. 7, for a wire-
less earphone 71 supporting merely one Wi-Fi connec-
tion channel, a process of switching from the indoor work-
ing mode to the outdoor working mode may include fol-
lowing steps.

a. Based on any one of the above-mentioned preset
connection channel switching conditions being trig-
gered, the wireless earphone 71 may perform s1 to
send connection channel switching request informa-
tion.

b. In response to receiving the connection channel
switching request information, the smart device 72
may perform s2 to initiate the switching of the Wi-Fi
connection channel, and instruct the wireless ear-
phone 71 to perform music precaching before
switching based on configuration.

c. The smart device 72 performs s3 to establish a
Bluetooth connection channel with the wireless ear-
phone 71. In response to the Bluetooth connection
channel having been established, the wireless ear-
phone 71 may perform s31 to stop acquiring the to-
be-played audio data from the current Wi-Fi connec-
tion channel (in this scenario, the Wi-Fi connection
channel between the wireless router 73 and the wire-
less earphone 71). The wireless earphone 71 also
performs s32 to acquire the to-be-played audio data
through the Bluetooth connection channel, where a
code rate of the to-be-played audio data is adapted
accordingly based on a transmission bandwidth of
the Bluetooth connection channel.

d. The wireless earphone 71 may perform s4 to dis-
connect (also called releasing) the Wi-Fi connection
channel with the wireless router 73.

e. The smart device 72 performs s5 to send the up-
dated Wi-Fi network configuration information which
indicates the wireless earphone 71 to establish an
updated Wi-Fi connection channel directly with the
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updated audio data sender (in this scenario, the
smart device 72). In response to receiving the up-
dated Wi-Fi configuration information, the wireless
earphone 71 establishes an updated Wi-Fi connec-
tion channel with the smart device 72.

[0129] In the case of the first outdoor working mode as
shown in FIG. 4, in response to the updated Wi-Fi con-
nection channel having been established, the application
on the wireless earphone 71 establishes a Wi-Fi connec-
tion with the application on the smart device 72. The wire-
less earphone 71 may perform s6 to notify the smart de-
vice 72 to disconnect the Bluetooth connection channel
with itself. The smart device 72 performs s7 to restore to
continue to transmit the to-be-played audio data to the
wireless earphone 71 through the updated Wi-Fi connec-
tion channel.

[0130] Inthe case ofthe second outdoor working mode
as shown in FIG. 5, in response to the updated Wi-Fi
connection channel having been established, the appli-
cation on the wireless earphone 71 establishes a con-
nection with the application on the smart device 72, and
establishes a connection with the server using the mobile
network on the smart device 72. The wireless earphone
71 may perform s6 to notify the smart device 72 to dis-
connect the Bluetooth connection channel with itself. The
wireless earphone 71 may also perform s7’ to continue
to acquire the to-be-played audio data from the server
using the mobile network on the smart device 72. A dif-
ference from before switching lies in that the to-be-played
audio data is transmitted through the updated Wi-Fi con-
nection channel (i.e., the newly established Wi-Fi con-
nection channel between the smart device 72 and the
wireless earphone 71).

f. The wireless earphone 71 may also perform s8 to send
switching completion information to the smart device 72.
[0131] Alternatively, s3 may be regarded as a filtering
means to ensure that the play of music is not interrupted
during the switching of the connection channel. Before
the updated Wi-Fi connection channel (in this scenario,
the Wi-Fi connection channel between the smart device
72 and the wireless headset 71) is established, if the pre-
cached audio datain s2 has been played, in s3, the smart
device 72 may play the to-be-played audio data through
the Bluetooth connection channel from the termination
position of the pre-cached audio data, until the updated
Wi-Fi connection channel is established.

[0132] Alternatively, if the duration of the pre-cached
audio data in s2 is long enough, s3 may be omitted. Fur-
ther, in s6, the application on the wireless earphone 71
can notify the application on the smart device 72 of the
precaching of the audio data. The smart device 72 may
transmit the to-be-played audio data through the updated
Wi-Fi connection channel from the termination position
of the pre-cached audio data. Alternatively, in s7’, the
wireless earphone 71 may notify the application on the
smart device 72 of the precaching of the audio data, and
continue to acquire the to-be-played audio data from the
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server using the mobile network on the smart device 72
from the termination position of the pre-cached audio da-
ta.

[0133] Inanembodiment, referringto FIG. 8, for a wire-
less earphone 81 supporting multiple Wi-Fi connection
channels, a process of switching from the outdoor work-
ing mode to the indoor working mode may include fol-
lowing steps.

a. Based on any one of the above-mentioned preset
connection channel switching conditions being trig-
gered, the wireless earphone 81 may perform s1 to
send connection channel switching request informa-
tion.

b. In response to receiving the connection channel
switching request information, the smart device 82
may perform s2 to initiate the switching of the Wi-Fi
connection channel, and instruct the wireless ear-
phone 81 to perform music precaching before
switching based on configuration.

c. The smartdevice 82 sends updated Wi-Fi network
configuration information which can be used to in-
struct the wireless earphone 81 to establish an up-
dated Wi-Fi connection channel indirectly with the
updated audio data sender (the sever in this scenar-
io). In response to receiving the updated Wi-Fi con-
figuration information, the wireless earphone 81 per-
forms s4 to establish the updated Wi-Fi connection
channel with a wireless router 83, so as to connect
with the server through data communication be-
tween the wireless router 83 and the server.

d. Inresponse to the updated Wi-Ficonnection chan-
nel having been established, the wireless earphone
81 may perform s4 to notify the smart device 82 to
stop transmitting the to-be-played audio data.

e. The wireless earphone 81 may perform s5 to ac-
quire the to-be-played audio data from the server
through the updated Wi-Fi connection channel from
a termination position of the pre-cached audio data.

f. The smartdevice 82 may perform s6 to disconnect
the Wi-Fi connection channel with the wireless ear-
phone 81.

g. The wireless earphone 81 may perform s7 to send
switching completion information to the smart device
82.

[0134] In s2, the music pre-switching before switching
may include: determining a connection channel switching
duration based on a number of Wi-Fi connection chan-
nels supported by the wireless earphone 81 simultane-
ously; transmitting the pre-cached audio data using the
current Wi-Fi connection channel (in this scenario, the
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Wi-Fi connection channel between the wireless ear-
phone 81 and the smart device 82), so that the wireless
earphone 81 performs audio data precaching before
switching, wherein a duration of the pre-cached audio
data may be determined based on the connection chan-
nel switching duration.

[0135] Alternatively, s6 may be initiated by the wireless
earphone 81.

[0136] Inanembodiment, referringto FIG. 9, forawire-
less earphone 71 supporting merely one Wi-Fi connec-
tion channel, a process of switching from the outdoor
working mode to the indoor working mode may include
following steps.

a. Based on any one of the above-mentioned preset
connection channel switching conditions being trig-
gered, the wireless earphone 91 may perform s1 to
send connection channel switching requestinforma-
tion.

b. In response to receiving the connection channel
switching request information, the smart device 92
may perform s2 to initiate the switching of the Wi-Fi
connection channel, and instruct the wireless ear-
phone 91 to perform music precaching before
switching based on configuration.

c. The smart device 92 performs s3 to establish a
Bluetooth connection channel with the wireless ear-
phone 91. In response to the Bluetooth connection
channel having been established, the wireless ear-
phone 91 may perform s31 to stop acquiring the to-
be-played audio data from the current Wi-Fi connec-
tion channel (in this scenario, the Wi-Fi connection
channel between the smart device 92 and the wire-
less earphone 91). The wireless earphone 91 also
performs s32 to acquire the to-be-played audio data
through the Bluetooth connection channel, where a
code rate of the to-be-played audio data is adapted
accordingly based on a transmission bandwidth of
the Bluetooth connection channel.

d. The wireless earphone 91 may perform s4 to dis-
connect (also called releasing) the Wi-Fi connection
channel with the smart device 92.

e. The smart device 92 performs s5 to send the up-
dated Wi-Fi network configuration information which
indicates the wireless earphone 91 to establish an
updated Wi-Fi connection channel indirectly with the
updated audio data sender (in this scenario, the serv-
er). In response to receiving the updated Wi-Fi con-
figuration information, the wireless earphone 91 es-
tablishes an updated Wi-Fi connection channel with
a wireless router 93, so as to connect with the server
through data communication between the wireless
router 93 and the server.
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f. In response to the updated Wi-Fi connection chan-
nel having been established, the wireless earphone
91 may perform s6 to notify the smart device 92 to
disconnect the Bluetooth connection channel with
itself.

g. The wireless earphone 91 may also perform s7 to
acquire the to-be-played audio data from the server
using the updated Wi-Fi connection channel from a
termination position of the pre-cached audio data.

h. The wireless earphone 91 may perform s8 to send
switching completion information to the smart device
92.

[0137] Alternatively, when the second outdoor working
mode as shown in FIG. 5 is originally used, an opposite
terminal of s31 may be changed to the server, so that
the smart device 92 stops receiving the to-be-played au-
dio data from the server.

[0138] Alternatively, a release operation of the current
Wi-Fi connection channel and an establishment opera-
tion of the updated Wi-Fi connection channel may be
performed synchronously.

[0139] Insomeembodiments, away in which the smart
device searches the wireless earphone includes but not
limited to: Bluetooth connection notification, Digital Living
Network Alliance (DLNA), and Wi-Fi vendor specific in-
formation element.

[0140] FIG. 10is a structural diagram of an audio data
transmission apparatus for a wireless earphone accord-
ing to an embodiment. Those skilled in the art could un-
derstand that, the audio data transmission apparatus 10
provided in the embodiment may perform the method as
shown in FIG. 1 to FIG. 9.

[0141] Insome embodiments, a play mode adopted by
the wireless earphone includes a first play mode and a
second play mode.

[0142] ReferringtoFIG. 10, in some embodiments, the
audio data transmission apparatus 10 includes: a deter-
mining circuitry 101 configured to determine whether the
first play mode currently adopted by the wireless ear-
phone satisfies a transmission bandwidth required by to-
be-played audio data at least based on parameter infor-
mation of the to-be-played audio data; and a switching
circuitry 102 configured to: based on the first play mode
not satisfying the transmission bandwidth required by the
to-be-played audio data, transmit the to-be-played audio
data through a connection channel corresponding to the
second play mode.

[0143] Working principles and modes of the audio data
transmission apparatus 10 may be referred to the above
descriptions of FIG. 1 to FIG. 9, and are not described in
detail here.

[0144] In an embodiment of the present disclosure, a
storage medium having computer instructions stored
therein is provided, where when the computer instruc-
tions are executed, the above method as shown in FIG.
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1to FIG. 9is performed. In some embodiments, the stor-
age medium may be a computer readable storage me-
dium, and may include a non-volatile or a non-transitory
memory, or include a ROM, a RAM, a magnetic disk or
an optical disk.

[0145] In an embodiment of the present disclosure, a
terminalincluding a memory and a processor is provided,
where the memory has computer instructions stored
therein, and when the processor executes the computer
instructions, the above method as shown in FIG. 1 to
FIG. 9is performed. The terminal may be a smart device,
such as aterminal capable of establishing awireless con-
nection channel with a wireless earphone, e.g., a cell-
phone or an IPAD.

[0146] In an embodiment of the present disclosure, a
wireless earphone is provided, including a Bluetooth con-
nection module, a Wi-Fi connection module and a proc-
essor, where the processor is configured to call the Wi-
Fi connection module according to an indoor working
mode or an outdoor working mode to establish a Wi-Fi
connection with a corresponding audio data sender. The
processor is further configured to call the Bluetooth con-
nection module to establish a Bluetooth connection chan-
nel with the terminal.

[0147] Although the present disclosure has been dis-
closed above with reference to preferred embodiments
thereof, it should be understood that the disclosure is
presented by way of example only, and not limitation.
Those skilled in the art can modify and vary the embod-
iments without departing from the spirit and scope of the
present disclosure.

Claims

1. An audio data transmission method for a wireless
earphone, characterized in that a play mode adopt-
ed by the wireless earphone comprises a first play
mode and a second play mode, and the method com-
prises:

determining whether the first play mode current-
ly adopted by the wireless earphone satisfies a
transmission bandwidth required by to-be-
played audio data at least based on parameter
information of the to-be-played audio data; and
based on the first play mode not satisfying the
transmission bandwidth required by the to-be-
played audio data, transmitting the to-be-played
audio data through a connection channel corre-
sponding to the second play mode.

2. The method according to claim 1, characterized in
that said transmitting the to-be-played audio data
through a connection channel corresponding to the
second play mode comprises:

determining a play mode switching duration;
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transmitting pre-cached audio data through a
connection channel corresponding to the first
play mode, so that the wireless earphone per-
forms audio data precaching before switching,
wherein a duration of the pre-cached audio data
is determined based on the play mode switching
duration; and

transmitting the to-be-played audio data through
the connection channel corresponding to the
second play mode from a termination position
of the pre-cached audio data.

The method according to claim 2, characterized in
that prior to transmitting the to-be-played audio data
through the connection channel corresponding tothe
second play mode from a termination position of the
pre-cached audio data, said transmitting the to-be-
played audio data through the connection channel
corresponding to the second play mode further com-
prises:

during a period when the wireless earphone
plays the pre-cached audio data, establishing
the connection channel corresponding to the
second play mode with the wireless earphone;
or

during the period when the wireless earphone
plays the pre-cached audio data, activating the
connection channel corresponding to the sec-
ond play mode which has been established with
the wireless earphone in advance.

The method according to claim 1, characterized in
that based on the first play mode not satisfying the
transmission bandwidth required by the to-be-played
audio data, prior to transmitting the to-be-played au-
dio data through the connection channel corre-
sponding to the second play mode, the method fur-
ther comprises: determining whether to switch the
play mode at least based on power consumption in-
formation of the wireless earphone and/or preset
switching delay tolerance,

wherein based on determining to switch the play
mode, the to-be-played audio data is transmitted
through the connection channel corresponding tothe
second play mode.

The method according to claim 1, characterized in
that the second play mode is a Wi-Fi play mode, and
the connection channel corresponding to the Wi-Fi
play mode is a Wi-Fi connection channel, a process
for establishing the Wi-Fi connection channel com-
prises:

sending Wi-Fi network configuration information,
wherein the Wi-Fi network configuration information
instructs the wireless earphone to establish the Wi-
Fi connection channel directly or indirectly with an
audio data sender which transmits the to-be-played
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27
audio data.

The method according to claim 5, characterized in
that the Wi-Fi network configuration information is
sent through a connection channel corresponding to
the first play mode.

The method according to claim 5, characterized in
that the audio data sender comprises a server and
a smart device, wherein the smart device is config-
ured to send the Wi-Fi network configuration infor-
mation.

The method according to claim 5, characterized in
that said transmitting the to-be-played audio data
through a connection channel corresponding to the
second play mode comprises:

sending play indication information, wherein the play
indication information indicates the wireless ear-
phone to acquire the to-be-played audio data from
the audio data sender through the Wi-Fi connection
channel.

The method according to claim 8, characterized in
that the play indication information is sent through
the connection channel corresponding to the first
play mode or the connection channel corresponding
to the second play mode.

The method according to claim 5, characterized in
that the process for establishing the Wi-Fi connec-
tion channel further comprises:

when a preset connection channel switching
condition is triggered, receiving connection
channel switching request information;
determining a connection channel switching du-
ration based on a number of Wi-Fi connection
channels supported by the wireless earphone
simultaneously;

transmitting the pre-cached audio data through
a current Wi-Fi connection channel, so that the
wireless earphone performs audio data pre-
caching before switching, wherein a duration of
the pre-cached audio data is determined based
on the connection channel switching duration;
sending updated Wi-Fi network configuration in-
formation, where the updated Wi-Fi network
configuration information instructs the wireless
earphone to establish an updated Wi-Fi connec-
tion channeldirectly orindirectly with an updated
audio data sender; and

transmitting the to-be-played audio data through
the updated Wi-Fi connection channel from a
termination position of the pre-cached audio da-
ta.

The method according to claim 10, characterized
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12.

13.

14.

15.

16.

17.

28

in that before or while or after the updated Wi-Fi
connection channel is established, the process for
establishing the Wi-Fi connection channel further
comprises:

releasing the current Wi-Fi connection channel.

The method according to claim 10, characterized
in that the process for establishing the Wi-Fi con-
nection channel further comprises:

based on play of the pre-cached audio data being
completed before the updated Wi-Fi connection
channel is established, playing the to-be-played au-
dio data through the connection channel corre-
sponding to the first play mode from the termination
position of the pre-cached audio data, until the up-
dated Wi-Fi connection channel is established.

The method according to claim 10, characterized
in that the preset connection channel switching con-
dition comprises:

Wi-Fi signal strength of a terminal pointed by the
current Wi-Fi connection channel being lower
than a preset threshold;

receiving a connection channel switching in-
struction; or

Wi-Fi signal strength of a terminal pointed by the
updated Wi-Fi connection channel being higher
than the preset threshold.

The method according to claim 1, characterized by
further comprising:

sending play control information through a connec-
tion channel corresponding to the first play mode or
the connection channel corresponding to the second
play mode, where the play control information com-
prises audio play parameters used to adjust the wire-
less earphone.

The method according to any one of claims 1 to 14,
characterized in that the parameter information of
the to-be-played audio data is selected from a group
consisting of following items: a code rate of the to-
be-played audio data, a file format of the to-be-
played audio data, and a file size of the to-be-played
audio data.

The method according to any one of claims 1 to 14,
characterized in that the first play mode is a Blue-
tooth play mode, and the second play mode is a Wi-
Fi play mode; or the first play mode is a Wi-Fi play
mode, and the second play mode is a Bluetooth play
mode.

The method according to claim 16, characterized
in that the connection channel corresponding to the
Bluetooth play mode is a Bluetooth connection chan-
nel, and the connection channel corresponding to
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the Wi-Fi play mode is a Wi-Fi connection channel.

18. An audio data transmission apparatus for a wireless
earphone, characterized in that a play mode adopt-
ed by the wireless earphone comprises a first play
mode and a second play mode, and the apparatus
comprises:

a determining circuitry configured to determine
whether the first play mode currently adopted
by the wireless earphone satisfies a transmis-
sion bandwidth required by to-be-played audio
data at least based on parameter information of
the to-be-played audio data; and

a switching circuitry configured to: based on the
first play mode not satisfying the transmission
bandwidth required by the to-be-played audio
data, transmit the to-be-played audio data
through a connection channel corresponding to
the second play mode.

19. A storage medium having computer instructions
stored therein, characterized in that when the com-
puter instructions are executed, the method of any
one of claims 1 to 17 is performed.

20. A terminal comprising a memory and a processor,
characterized in that the memory has computer in-
structions stored therein, and when the processor
executes the computer instructions, the method of
any one of claims 1 to 17 is performed.
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the smart device
determines whether the first play mode
currently adopted by the wireless earphone satisfies a
transmission bandwidth required by to-be-played audio data at
least based on parameter information of the
to-be-played audio data

the smart device transmits the to-be-played audio data through a connection j 5102
channel corresponding to the second play mode

end

FIG. 1

the smart device determines a play mode switching duration S1021

the smart device transmits pre-cached audio data through a connection
channel corresponding to the first play mode, so that the wireless earphone S1022

performs audio data precaching before switching

the smart device transmits the to-be-played audio data through the js 1023
connection channel corresponding to the second play mode from a

termination position of the pre-cached audio data

FIG. 2
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